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Abstract 
Goal, Scope and Background. The EU 5 th framework project 
OMNIITOX will develop models calculating characterisation 
factors for assessing the potential toxic impacts of chemicals 
within the framework of LCA. These models will become ac- 
cessible through a web-based information system. The key ob- 
jective of the OMNIITOX project is to increase the coverage of 
substances by such models. In order to reach this objective, sim- 
pler models which need less but available data, will have to be 
developed while maintaining scientific quality. 
Methods. Experience within the OMNIITOX project has taught 
that data availability and quality are crucial issues for calculating 
characterisation factors. Data availability determines whether 
calculating characterisation factors is possible at all, whereas data 
quality determines to what extent he resulting characterisation 
factors are reliable. Today, there is insufficient knowledge and/or 
resources to have high data availability as well as high data qual- 
ity and high model quality at the same time. 
Results. The OMNIITOX project is developing two inter-re- 
lated models in order to be able to provide LCA impact assess- 
ment characterisation factors for toxic releases for as broad a 
range of chemicals as possible: 1) A base model representing a 
state-of-the-art multimedia model and 2) a simple model de- 
rived from the base model using statistical tools. 
Discussion. A preliminary decision tree for using the OMN/ITOX 
information system (IS) is presented. The decision tree aims to 
illustrate how the OMNIITOX IS can assist an LCA practitioner 
in finding or deriving characterisation factors for use in life cy- 
cle impact assessment of toxic releases. 
Conclusions and Outlook. Data availability and quality are crucial 
issues when calculating characterisation factors for the toxicity 
impact categories. The OMNIITOX project is developing a tiered 
model approach for this. It is foreseen that a first version of the 
base model will be ready in late summer of 2004, whereas a first 
version of the simple base model is expected a few months later. 
Keywords: Ecotoxicity; human toxicity; LCIA; life cycle im- 
pact assessment; modelling; multimedia modelling; OMNIITOX; 
substance data; substance properties; toxicity assessment 
1 Goal, Scope and Background 
OMNI ITOX is an EU 5 th research framework project aim- 
ing at the enhancement of models and information tools 
necessary for decision-making regarding potentially haz- 
ardous compounds. Life cycle assessment (LCA) and (en- 
vironmental) risk assessment ((E)RA) practitioners can ben- 
efit from the OMNI ITOX research and development. LCA 
and (E)RA use different starting points for their assessments. 
Recent studies have revealed inconsistencies between results 
from the two methods (Saouter and Feijtel 2000, Saouter et 
al. 2002). These differences need to be understood, ex- 
plained and eventually avoided if they appear unnecessary. 
The work within OMNI ITOX deals with this issue, amongst 
other things. 
Based on the results of these studies and after consultation 
of various industry partners, the following problem defini- 
tion was defined for the OMNI ITOX project: "Given the 
limited availability of data for chemical properties available, 
the OMNIITOX-project  aims at defining simplified opera- 
tional models for characterisation f toxic impacts for a large 
number of substances [...]." 
In other words, the OMNI ITOX model framework must be 
able to increase the coverage of substances and, for that, 
simpler models demanding less, but available data (com- 
pared to current methods) need to be included. Simplifica- 
tion is thus not an aim in itself but the means for increasing 
substance coverage. In achieving this aim, a balance has to 
be found between progressing science and improving prac- 
tice (practice, being the availability of substance data and 
the amount of resources a user can reasonably allocate to 
data collection, etc.). OMNI ITOX is thus striving for a prac- 
tically feasible and yet scientifically defendable tool to cal- 
culate characterisation factors for toxicological impacts, 
potentially for 'all' chemicals taking into account he lim- 
ited availability of data. This article reports on the plans of 
the OMNI ITOX project for developing the models comply- 
ing with these aims, which are currently being implemented. 
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2 Methods: Lessons learned 
Before developing the models, an analysis and comparison 
of existing models was made first (cf. Koning and Guin6e 
2004; see also Dreyer et al. 2003). As part of this analysis 
and comparison work, characterisation factors were calcu- 
lated for 162 chemicals occurring in four industry case stud- 
ies: 1) a case study on three detergent alternatives (regular 
powder; compact powder; compact liquid; 60 chemicals; 
Pant et al. 2004); 2) on two light-weight bus body alterna- 
tives (aluminium and composite alternative; 35 chemicals); 
3) on chlorinated paraffins and alternatives in metal work- 
ing fluids (21 chemicals; Christensen and Olsen 2004); and 
4) on three cosmetic products (shower gel; eau de toilette; 
face cream) (46 chemicals). 
The characterisation factors were calculated applying four 
different existing LCIA models: 
9 EDIP97 (Hauschild and Wenze11998) 
9 USES-LCA (Huijbregts et al 2000a. 2000b) 
9 CalTOX 4.0 beta (http://eetd.lbl.gov/ied/era/) 
9 IMPACT 2002 (Pennington et al. submitted, adopted in Jolliet et 
al. 2003) 
Three of these four models provided compilations of pre- 
calculated characterisation factors; only IMPACT 2002, 
which was still under development a the time of the com- 
parison, could not provide such a compilation. It was first 
checked for which chemicals of the case study inventories 
characterisation factors were already available in the exist- 
ing compilations of USES-LCA, EDIP and CalTOX 4.0. It 
appeared that USES-LCA could provide characterisation 
factors for 12% and EDIP and CalTOX 4.0 both for 26% 
of the chemicals of the case study inventories. Note that the 
case studies excluded considerations a sociated with trans- 
port and energy supply, hence focused primarily on the spe- 
cific chemicals of the different case studies. 
Subsequently, new characterisation factors were calculated 
using a consistent, albeit simplified, data set - termed the 
Minimum Requirement List (MRL). This exercise had the 
purpose to increase inter-comparability of characterisation 
factors and to determine whether the existing methods could 
be run on such a minimal set of data. 
The MRL is a minimal ist of data with respect o calculat- 
ing characterisation factors with existing models and with 
respect to what may be expected to be readily available for 
many chemicals (Table 1). However, the quality of the fac- 
tors calculated with this minimal data set as well as the rel- 
evance of some of the parameters to all chemicals and mod- 
els are often debatable (cf. Koning and Guin6e 2004). 
For the new calculations based on the MRL, it appeared 
that a sufficient data set for calculating CFs could be found 
for approximately 90% of the industry case study chemi- 
cals for EDIP97; for USES-LCA this figure amounted to 70%, 
and to approximately 50-55% for CalTOX 4.0 and IM- 
PACT 2O02. Note that the four methods ignificantly differ 
in the emission compartments covered and number of cat- 
egory indicator esults produced. 
Table 1: Minimum requirement list (MRL) 
Property Unit 
Acidity dissociation constant Dimensionless 
Basicity dissociation constant Dimensionless 
Degradation rate constant with OH-radicals m3.molec -l.d -1 
Half-life by hydrolysis in water Days 
Henry's Law constant Pa.m3/mol 
Melting point K 
Molecular weight g/mol 
Octanol-water partition coefficient Dimensionless 
Particle - gas partition coefficient m3/ug 
Steady state partition coefficient between water I/kg 
and sediments 
Steady state partition coefficient between i/kg 
water and soil 
Vapour pressure Pa 
Water solubility kg/m 3 
Acute inhalation toxicity to rodent mg/I 
Acute oral toxicity to rodent mg/kg 
Acute lethal toxicity to freshwater fish mg/I 
Acute toxicity to invertebrates mg/I 
Algal growth inhibition expressed in growth rate mg/I 
reduction 
Algal growth inhibition expressed in biomass mg/I 
reduction 
Mutagenicity based on salmonella or E.coli bacteria Dimensionless 
Ready biodegradability expressed in %02 uptake Dimensionless 
Ready biodegradability expressed in %DOC removal Dimensionless 
Ready biodegradability expressed in %CO2 Dimensionless 
production 
Ready biodegradability Dimensionless 
Inherent biodegradability Dimensionless 
It is clear from these figures that the simple model EDIP97 
is capable of covering significantly more chemicals than the 
other three models that are based on multimedia modelling 
approaches. Although it is tempting, it cannot be further 
concluded from these figures that one of the three multime- 
dia models (USES-LCA, CalTOX 4.0 and IMPACT 2002) is 
more capable of covering chemicals using the MRL than the 
other. This is due to the fact that different people have cal- 
culated the characterisation factors for each of these meth- 
ods, the models are essentially based on similar fundamen- 
tal principles, and that these people may have had different 
views on which data are acceptable and made different ef- 
forts to getting further data for running the models. 
Characterisation factors based on the MRL are likely to be 
highly uncertain. For example, the MRL doesn't contain 
information on all substance properties needed for the cal- 
culation of characterisation factors with USES-LCA. To be 
more specific, there was no information available on chronic 
human toxicity (Acceptable Daily Intakes), chronic eco- 
toxicity (Maximum Permissible Addition), and biodegrada- 
tion (half lives). These substance properties had to be esti- 
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mated from the (basic) data given in the MRL. The estima- 
tion methods used are scientifically questionable, rough at best. 
Moreover, the data collected for the MRL properties may be 
erroneous (e.g. because of typing, interpretation or other er- 
rors) and/or uncertain. Therefore the calculated characterisa- 
tion factors are also debatable and should be used with ex- 
treme caution, if at all beyond the purpose for which they 
were developed. As a consequence, the list of data require- 
ments for the OMNIITOX models has been slightly enlarged 
including more complete and robust effect data (see below). 
Additionally, more robust estimation methods for property 
values will become important in the further development of
the OMNIITOX models. 
3 REACH 
The aim of the OMNI ITOX project imposes that the 
OMNI ITOX models should better comply with the most 
likely available data. Due to the availability constraint and 
the fact that OMNI ITOX is a project funded by the EU 
Research Framework Program, the MRL was based on the 
ongoing chemical-related policy negotiations at the EU level: 
the EU chemical's assessment regulation that is often referred 
to as REACH. 
REACH is an acronym standing for Registration (chemicals 
produced or imported in volumes more than I t/year need 
to be registered), Evaluation (registration dossiers for chemi- 
cals produced > 100 t/year will be evaluated 1) and Authori- 
sation (substances of high concern will need to authorised 
for each use2); of CHemicals (for a more extensive xplana- 
tion, see CEC (2003)). The REACH regulation is still under 
development. A draft of the REACH regulation - 'White 
Paper, Strategy for a future Chemicals policy' (CEC 2001) - 
was presented on the internet in May 2003 and all stake- 
holders were given the opportunity to comment on the pro- 
posal. Based on the comments received, a final draft of 
REACH is currently under preparation by the European 
Commission and will soon be presented to the Parliament 
and Council. 
1 Amongst others to check for conformity with requirements and to assess 
possible testing proposals. The latter is mainly in order to avoid 
unnecessa W animal testing. 
2This applies to so-called CMR (Carcinogenic, Mutagenic or toxic to 
Reproduction) and PBT (Persistent, Bio-accumulative and Toxic) 
substances as well as substances with endocrine disrupting properties. 
Among other developments, the registration dossier of a 
chemical will contain information on the identity and sub- 
stance properties that are also part of the OMNIITOX 
MRL. 3 It is anticipated that the new REACH legislation will 
be in force by 2006. The industry will then have several 
years to collect missing data for their substances. The al- 
lowed amount of time depends on the annual production 
volume of a substance (Table 2). REACH data are thus ex- 
pected to become available between 2007 and 2015. Taking 
into account earlier experience with data provision for EU 
legislation purposes, one should be prepared for an even 
longer time perspective. This means that REACH data may 
not be available for quite a long time. 
4 Result: The OMNIITOX model framework 
In order to comply with the OMNIITOX problem defini- 
tion and based on the assumption that REACH should re- 
flect a practical level of minimum data requirements, 
OMNIITOX will develop a base model (BM) and a simple 
base model (SBM) for LCIA characterisation (i the context 
of toxicological effects). 
The models will link to the data expected to become avail- 
able through REACH, among other data sources. As the 
REACH system may remain under negotiation for a while, 
potentially even leading to substantial changes towards the 
present status, a starting point for these OMNIITOX mod- 
els needed to be fixed. The preliminary starting point is now 
fixed to a deminimus et, largely based on one of the coun- 
ter proposals ubmitted by The European Chemical Indus- 
try Council (CEFIC: http://www.cefic.be/) as a reaction to 
the Commission's proposal. A small number of indispensa- 
ble properties were added to this particular" stakeholder ne- 
gotiating position for facilitating modelling, resulting in an 
adapted MRL (Table 3). Apart from these added substance 
properties, it is expected that the substance properties given 
in Table 3 will become available since industry has already 
accepted them in the ongoing negotiations. 
The base model will be a state-of-the-art multimedia model, 
and serve as a reference point for further simplifications and 
a Note that the REACH registration dossier is primarily intended for 
assessing chemicals from a regulatory perspective, hence its suitability 
in the context of relative comparison assessments such as LCA will be 
considered with caution. 
Table 2: Proposed data requirements in EU-chemical legislation according to different production volume classes 
Production volume class Tonnage 
0-1 
Data requirement Number of substances 
(estimated) 
Data expected to be available 
from industry in (yr) 
Low (LPV) None a Unknown yet - 
Low (LPV) 1-10 Unknown yet 19700 2015 
Mid (MPV) 10--100 Annex VllA 4700 2015 
High (HPV) 100-1000 Annex VIII level 1 3000 2010 
High (HPV) 1000- Annex VIII level 2 2600 2007 
aChemicals manufactured or imported in tonnages below 1 ton/year/producer will not be subject to registration. 
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Table 3: Adapted minimum requirement list (MRL) of chemical properties taking into account CEFIC suggestions in the ongoing REACH negotiations 
Property [ Parameter measured ' [Un i t  
Physico-chemical properties 
Melting-point MELTING T ~ or ~ 
Boiling-point BOILING T ~ or ~ 
Vapour pressure Vapour pressure in Pascal at specified temperature Pa 
Water solubility Solubility in water at specified temperature kg/m 3 
Partition coefficient(s) Kow/Pow or 10 (log P) - 
% Degradation at a certain time depending on % at time=t2 
Biotic degradation OECD guideline used (validated by % at time=t1 ) 
BODt (Biological oxygen demand after time=t) g (BOD)/g (compound) 
COD (Chemical Oxygen Demand) g (COD)/g (compound) 
Abiotic degradation 
Half-life period, tV2 days 
Absorption/desorption screening test Kd and Koc (measured for soil) cm3/g 
Toxicological properties 
LDso for rodent (oral) mg/kg bw/d 
Acute toxicity; two routes LC~0 for rodent (inhalation) mg/I 
LDs0 for rodent (dermal) mg/kg bw/d 
Sub-chronic 28 day test (expected, not yet in 
industry counter proposal C !!) 
NOAEL (oral) 
NOAEL (inhalation) 
NOAEL (dermal) 
mg/kg bw/d 
mg/I 
mg/kg bw/d 
Ecotoxicological properties 
LCso mg/I 
Acute toxicity for fish 
ECs0 and NOEC mg/I 
Acute toxicity for daphnia L(E)Cso mg/I 
Growth inhibition on algae EC5o mg/I 
Bacterial inhibition % inhibition (measured as reduced oxygen consumption) % inhibition 
LC(D)s0 = the median lethal concentration/dose, i.e. the concentration/dose of substance that is estimated to be lethal to 50% of the test organisms; 
ECs0 = effective concentration, i.e. the concentration that effects 50% of a test population after a specific exposure time on a designated criterion 
(e.g. growth rate); L(E)Cso = LCso or ECho; NOEC = no observed effect concentration; NOAEL = no observed adverse effect level 
extensions. The simple base model will have the purpose of 
covering more chemicals than the BM with fewer input prop- 
erties and more readily available data for these properties. 
If empirical data for some properties are lacking for a given 
chemical, these may be supplied by using specific estimation 
methods uch as Quantitative Structure Activity Relation- 
ships (QSAR) or other estimation methods. 4 
4.1 Base model (BM) 
The OMNI ITOX base model will provide a state-of-the- 
art multimedia pproach for estimating characterisation 
factors specifically developed in the context of life cycle 
assessment. The model will draw, among other things, on 
the scientific contributions of Huijbregts et al. (2000a, 
2000b), Hertwich (1999), and methods as adopted in Pen- 
nington et al. (submitted). 
The substance classes for which the model will primarily be 
valid are hydrophobic and slightly hydrophylic organics. 
Amphiphilic and dissociating organic hemicals and inorganic 
4 It is expected that any chemical can be covered in this way, and that 
there will be no need to also develop a stand-alone selection method 
(see Larsen et al. (2004) for a discussion of selection methods). 
substances, uch as metal containing compounds, can be mod- 
elled in a generic way (based on Huijbregts et al. 2000a, 2000b). 
In terms of geography, a generic ontinent representing West- 
ern Europe will be covered. The calculations can be done 
using generic release scenarios within this European zone. 
This European zone is nested in a global zone to allow for 
the assessment of emissions outside of the European zone 
and for chemicals that are transported outside this Euro- 
pean zone. The set-up will be chosen in such a way that a 
higher spatial resolution within and outside Europe (e.g. at 
country or watershed level) is possible. 
The minimum data required to run the model are a function 
of the chemical class and partitioning tendencies in the envi- 
roument. It is intended to run on the data described in Table 3 
as a deminimus basis. To ensure high quality, data are selected 
in principle using a hierarchy of four proposed levels: 
1. Peer reviewed data 
2. Data expected to become available through REACH 
3. Other non-reviewed measured data sources 
4. QSARs and simplistic rules-of-thumb 
For some substance properties a distinction between cat- 
egory 3 &:: 4 is not relevant as some QSAR's can be very 
robust, e.g. narcosis effects. 
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The Base Model's technique for calculating time-integrated 
(or cumulative) concentrations a sociated with the release 
of a unit mass of chemical into the environment relies on a 
straightforward, non-homogenous matrix solution to solve 
the simultaneous, linear (or pseudo-linear) first order, ordi- 
nary differential equations for an n-compartment system at 
steady-state. The BM framework is entirely formulated us- 
ing matrix algebra. Thus, apart from the well-established 
fate matrix, also the human exposure and the effect modules 
are established in a matrix format. This yields some signifi- 
cant advantages compared to traditional model frameworks; 
updating or extending the model (e.g. by new compartments, 
exposure pathways or effect types) is facilitated by simply 
adding rows or columns to the fate, exposure or effect matri- 
ces. Interpretability of intermediate and final results (e.g. iden- 
tification of the dominating pathway) is significantly improved. 
Model comparability is enhanced by clearly defined interme- 
diate results. This framework in principle also serves as a flex- 
ible model library, capable of hosting several models while 
model equations can easily be exchanged. 
Seven principal media are represented, each of which is fur- 
ther sub-divided into compartments: 
1. Fresh water 
2. Fresh water sediment 
3. Marine water 
4. Marine sediment 
5. Soil, including different use types (natural soil, agricultural soil) 
6. Air 
7. Vegetation 
Replacing the traditional concept of a dose, the intake frac- 
tion (iF) will be adopted to express exposure of humans (as 
described in Bennett et al. 2002). An iF is the fraction of 
mass of a chemical released into the environment that is 
ultimately taken in by the human population as a result of 
food contamination, inhalation, and dermal exposure. Di- 
rect (inhalation), as well as indirect (ingestion of food prod- 
ucts) pathways, will be implemented in the BM, as described 
in Pennington et al. (submitted). Departing from a tradi- 
tional subsistence-based exposure scenario (food and water 
locally supplied and containing local contaminant levels), 
the BM will incorporate a production-based approach (ac- 
counting for contaminants imported from different regions 
via food supplies and the spatial relationship to the emis- 
sion source of food production/water supply) (Bachmann et 
al. 2004, Pennington et al. submitted). 
For human health effects, a distinction will be made between 
cancer and non-cancer effects. For assessing both cancer and 
non-cancer effects, the base model will adopt the concepts of 
Crettaz and colleagues (Crettaz et al. 2002, Pennington et al. 
2002) - a benchmark approach for addressing human health 
effects in comparative assessments such as LCA and based on 
the risk assessment proposals of the US EPA. The approach is 
based on the maximum likelihood estimate of the effect dose 
inducing a 10% risk over backgrotmd, enoted the ED10. Dis- 
tinctions are retained between responses to inhalation and oral 
exposures. With respect o ecotoxicological effects, an effect 
based average indicator will be adopted instead of a no-effect 
based (i.e. PNEC) type as typically used within traditional regu- 
latory risk assessment approaches due to the lack of consist- 
ency across such regulatory thresholds. 
4.2 Simple base model (SBM) 
The simple base model (SBM) will be able to cover a much 
higher number of substances than the base model (BM) as it 
will be based on less, but more widely available, input pa- 
rameters (substance properties) than the BM. Although the 
SBM will consequently be much simpler than the BM, the 
aim is to have commensurable (i.e. having the same metric) 
and comparable values between the SBM characterisation 
factors and the BM characterisation factors. This is desir- 
able in order to consistently obtain aggregate category indi- 
cator values from the different models and to allow LCA 
practitioners to cover all chemicals in the inventory. There- 
fore, the SBM will be derived from the BM using statistical 
tools (cf. Van de Meent et al. 2002). SBM characterisation 
factors are conjectured to have a much higher uncertainty 
in many cases than the characterisation factors calculated 
with the BM. The added uncertainties of the SBM compared 
to the BM will therefore be quantified. 
Feasibility studies examining ways of deriving a SBM from a 
BM using regression models and other statistical tools have 
been performed, seeking inspiration from other chemical rank- 
ing and scoring systems and making surveys of the availability 
of different chemical properties in commonly accessible 
databases. In absence of the final OMNIITOX base model, 
the USES-LCA model (Huijbregts 2000a, 2000b) with its data 
set on 181 substances was used to learn to understand the 
possible role of regression models for a simplified model on 
the basis of a (future) base model. Prior to carrying out the 
regression analyses, however, a number of theoretical naly- 
ses of the mathematical structure of the USES-LCA model was 
undertaken. These give clues towards the model specification 
in the regression model: which variables to include, and which 
transformations (logarithms, quares, etc.) to perform. 
After a combination of theoretical nalyses, tatistical analy- 
ses and trial-and-error, it appeared possible to deduce re- 
gression models that account for a substantial amount of 
variance (often 70-90 %) of the logarithm of the characteris- 
ation factors for aquatic and terrestrial ecotoxicity and hu- 
man toxicity for different emission compartments (air, wa- 
ter and soil) on the basis of two or three input variables 
from the original USES-LCA dataset. These variables are: a 
measure of toxicity (the maximum tolerable concentration 
for ecotoxicity or the acceptable daily intake and/or the tol- 
erable concentration i air for human toxicity), a measure 
of persistence (the degradation half life, most often for the 
emission compartment), and sometimes the Henry's coeffi- 
cient. Predictions from such a simplified model can be ac- 
companied by an estimated uncertainty of the prediction. 
Preliminary results of this, and similar statistical analyses, 
have been reported, for example, by Olsen et al. (2003). 
Having learned from the feasibility studies, asimple base model 
is currently being developed according to the following steps: 
9 Perform analytical preparatory work giving clues as to 
which variables to include, and which transformations 
(logarithms, quares, etc.) to perform. 
9 Apply specific regression tools identifying key properties (cf. 
Wold et al. 2001) and combine insights from this with re- 
sults of the data availability study selecting key parameters. 
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9 Apply the regression framework to derive predictive qua- 
tions for characterisation factors with uncertainty estimates. 
9 Apply common sense and environmental knowledge to make 
the SBM expressions mechanistically understandable through 
adjusting coefficients to match with expert knowledge. 
For each category indicator and initial emission compartment 
(e.g. Human Toxicity Potential for emission to air, Human Tox- 
icity Potential for emission to water, etc.), a linear equation will 
be derived in this way for estimating characterisation factors 
for at least the ordinary hydrophobic organic substances. 
5 Discussion: Preliminary decision tree for using the 
OMNIITOX information system 
A preliminary decision tree for using the OMNIITOX infor- 
mation system (IS) is proposed; see Fig. 1. The decision tree 
aims at illustrating how the OMNI1TOX IS can assist an LCA 
practitioner in finding or deriving a characterisation factor 
for use in life cycle impact assessments of toxic releases. 
Note that for cases when the OMNI ITOX IS can supply 
existing characterisation factors to a user, but the user nev- 
ertheless wants to calculate new characterisation factors for 
a new data set, the OMNI ITOX IS will need to have an 
updating procedure determining whether the newly calcu- 
lated characterisation factors are better than the old ones or 
not, and thus whether the old ones will be updated by the 
new ones. Expert judgements and expert reviews are indis- 
pensable for such a procedure. An outcome of such a judge- 
ment and review may of course also be that both sets of 
characterisation factors (for the same chemical) are included 
in the OMNI ITOX IS, but that they are valid for different 
geographical reas or environmental circumstances, etc. As 
/ ~ estimation / 
4, 
I 
?, 
4, 
( Unfortunately,~'k 
OMNIITOX 
cannot help you ) 
further J 
* Possibly the MRLs for the BM and SBM will be differentiated for different chemical groups, e.g. 
organics, amphiphilics and inorganics. 
** While the use of property estimation tools (QSAR) for substance input parameters to the BM is 
avoided as far as possible, some of the input parameters to the SBM may have to be estimated 
in order to obtain the desired substance coverage for the SBM. 
Fig. 1: Preliminary decision tree for calculating characterisation factors with the OMNIITOX Information System - BM = Base Model; SBM = Simple Base 
Model; CF = Charactedstion Factor; MRL = Minimum Requirement List 
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it is also impor tant  for users that  the OMNI ITOX charac-  
ter isat ion factors are stable f rom study to study, a solut ion 
in the OMNI ITOX IS must  be found to balance the quest 
for qual i ty  and stabil ity of  the character isat ion factors. 
Basically, it is intended that character isat ion factors calculated 
with the base model  and characterisat ion factors calculated 
with the simple base model  can be used together in one LCA 
case study. For  this mixed use it is important  hat the uncer- 
tainties attached to the character isat ion factors of the two dif- 
ferent models can be quantif ied, as the uncertainties of char- 
acterisation factors calculated wi th  the SBM are conjectured 
to be. higher than those calculated with the BM. 
6 Conclusions and Outlook 
The OMNI ITOX project is currently developing the base model  
and the simple base model  described above. The base model  
will include a state-of-the-art mult imedia model, whereas the 
simple base model  will be derived f rom the base model using 
statistical analyses. The data requirements are likely to signifi- 
cantly differ between these two models, but so do the uncer- 
tainties attached to the resulting characterisation factors. 
The exper ience within the OMNI1TOX project until today 
has suggested that data availabil ity is a crucial issue for calcu- 
lating new characterisat ion factors. But also data quality is a 
crucial issue and there is often a trade-off  between these two 
issues. Data availabil ity determines whether  calculating char- 
acterisation factors is possible at all, whereas data quality de- 
termines whether  the resulting character isat ion factors are re- 
liable. Today, there is not  sufficient knowledge and/nor re- 
sources to have high data availabi l i ty as well as high data qual- 
ity and high mode l  quality at the same time. The OMNI1TOX 
model  f ramework  tries to provide a best practice in these re- 
spects, propos ing a balance between science and practice. 
It is foreseen that  a first vers ion of  the base mode l  wil l  be 
ready in late Summer  of  2004,  whereas  a first version of  the 
s imple base mode l  can be expected a few months  later. 
Acknowledgement. The authors gratefully acknowledge the financial 
support of the European commission through the 'Sustainable and 
Competitive Growth'-research programme given to the OMNIITOX- 
project (Operational Models aNd Information tools for Industrial appli- 
cations of eco/"l-OXicological impact assessments, EC Project number: 
G1 RD-CT-2001-00501). 
References 
Bachmann TM, Droste-Franke B, Friedrich R (2004): Assessing the Sus- 
tainability of Heavy Metal Emissions in Europe. International Confer- 
ence on Probabilistic Safety Assessment and Management (PSAM) 7 - 
European Safety and Reliability Conference (ESREL) '04, 14-18 June 
2004, Springer, Berlin, Germany 
Bennett DH, McKone TE, Evans JS, Nazaroff WW, Margni MD, Jolliet O, 
Smith KR (2002): Defining Intake Fraction. Environ. Sci. Technol. 36 
(9): 207A-211A 
CEC (Commission of the European Communities) (2001): White paper- 
Strategy for a Future Chemicals Policy. COM(2001) 88 final (CEC, Brus- 
sels, February, 2001) 
CEC (Commission of the European Communities; Directorate General En- 
vironment and Enterprise) (2003): Consultation document concerning 
the Registration, Evaluation, Authorisation and Restrictions of Chemi- 
cals (REACH). Available via the CEC web pages <http://www.europa.eu. 
int/comm/environment/index en.htm> or <http://www.europa.eu.int/ 
comm/enterDrise/index en.htm> 
Christensen FM, Olsen SI (2004): The potential role of life cycle assessment 
in regulation of chemicals in the European Union. Int J LCA 9 (5) xxx-yyy 
Crettaz P, Pennington DW, Rhomberg L, Brand K, Jolliet O (2002): Assess- 
ing Human Health Response in Life Cycle Assessment using ED10s and 
DALYs - Part 1: Cancer Effects. Risk Analysis 22 (5) 931-946 
Dreyer LC, Niemann AL, Hauschild MZ (2003): Comparison of Three Dif- 
ferent LCIA Methods: EDIP97, CML2001 and Eco-indicator 99 - Does 
it matter which one you choose? Int J LCA 8 (4) 191-200 
Hauschild M, Wenzel H (1998): Environmental Assessment of'products. 
Volume 2: Scientific background. Chapman & Hall, London 
Hertwich EG (1999): Toxic Equivalency: Addressing Human Health effects 
in life cycle Impact assessment. Thesis, University of California, Berkeley 
Huijbregts MAJ, Thissen U, Guin~e JB, Jager T, Meent D van de, Ragas 
AMJ, Wegener Sleeswijk A, Reijnders L (2000a): Priority assessment of 
toxic substances in life cycle assessments, I: Calculation of toxicity 
potentials for 181 substances with the nested multi-media fate, exposure 
and effects model USES-LCA. Chemosphere 41 541-573 
Huijbregts MAJ, Thissen U, Jager T, Meent D van de, Ragas AMJ (2000b): 
Priority assessment of toxic substances in LCA. II: Assessing parameter 
uncertainty and human variability in the calculation of toxic potentials. 
Chemosphere 41 575-588 
Jolliet O, Margni M, Charles R, Humbert S, Payer J, Rebitzer G, Rosenbaurn 
R (2003): IMPACT 2002+: A new life cycle impact assessment method- 
ology. Int J LCA 8 (6) 324-330 
Koning A de, Guin6e JB (2004): Review of current methods comparison 
and recommendations Part C: Analysis and comparison of prioritised 
methods EDIP, CalTOX 4.0, IMPACT 2002 and USES-LCA for the in- 
organics test set. Contribution to Work-package 7 of the OMNIITOX 
Project as part C of appropriate deliverable D28 <httn://www.omniitox. 
net/Results/Docurnents.htm> 
Larsen I-iF, Birkved M, Hauschild M, Pennington DW, Guin~e JB (2004): 
Evaluation of selection methods for toxicological impacts in LCA - Rec- 
ommendations for OMNIITOX. Int J LCA 9 (5) 307-319 
Meent D van de, Struijs J, Sijm D (2002): Simple recipe for calculating multi- 
substance toxic pressure as indicator of the ecological impact of toxic 
substances. In: Abstract proceedings of SETAC Europe 12th Annual 
Meeting, 12-16 May 2002, Vienna, 69 
Olsen SI, Guin6e JB, Molander S, Hauschild M, Birkved M, Heijungs R 
(2003): A simple base model for the characterisation f toxic releases: 
Feasibility study and recommendations. Contribution to Work-package 
8.6 of the OMNIITOX Project <http://www.omniitox.net/Results/ 
Documents.htm> 
Pant R, Hoof G van, Schowanek D, Feijtel TCJ, Koning A de, Hauschild M, 
Pennington DW, Olsen SI, Rosenbaum R (2004): Comparison between 
3 different LCIA methods for aquatic ecotoxicity and a product Envi- 
ronmental Risk Assessment- Insights from a Detergent Case Study within 
OMNIITOX. Int J LCA 9 (5) 295-306 
Pennington DW, Crettaz P, Tauxe A, Rhomberg L, Brand K, Jollier O (2002): 
Assessing Human Health Response in Life Cycle Assessment using ED 10s 
and DALYs - Part 2: Non-Cancer Effects. Risk Analysis 22 (5) 947-963 
Pennington DW, Margni M, Jolliet O (2003 submitted): Risk-based indica- 
tors of cumulative contributions totoxicological effects for LCA. Environ 
Toxicol Chem s
Saouter E, Feijtel TCJ (2000): Use of Life Cycle Analysis and Environmental 
Risk Assessment in an Integrated Product Assessment. Environmental 
Strategies. Nordic Workshop, Vedbaek 1999, ISBN 92-893-0464-2. In: 
Hauschild M, Olsen SI, Poll C, and Bro-Rasmussen F (eds 2000): Risk 
Assessment and Life Cycle Assessment, TemaNord 2000:545. Nordic 
Council of Ministers, Copenhagen, 81-97 
Saouter E, Hoof G van, Feijtel TCJ, Owens JW (2002): The Effect of Com- 
pact Formulations on the Environmental Profile of Northern European 
Granular Laundry Detergents, Part II: Life Cycle Assessment. Int J LCA 
7 (1) 27-38 
Wold S, Sj6str6m M, Eriksson L (2001): PLS-regression: a basic tool of 
chemometrics. Chemometrics and Intelligent Laboratory Systems 58, 
109-130 
Received: May 10th, 2004 
Accepted: August 15th, 2004 
OnlineFirst: august 16th, 2004 
SThis submitted paper can be made available by the author on request 
(david.oenninaton @ irc.it) 
326 Int J LCA 9 (5) 2004 
